Physical and kinetic properties of homogenous bovine lens aldose reductase.
Aldose reductase from calf lens was purified 15,000-fold. The homogeneity of the final preparation was demonstrated by molecular sieve chromatography, analytical ultracentrifugation, sodium dodecyl sulfate gel electrophoresis, Ouchterlony immunodiffusion, and polyacrylamide gel electrophoresis at three pH values. The monomeric nature of the enzyme is suggested by the molecular weight of 37,000 from both molecular sieve chromatography and sodium dodecyl sulfate-gel electrophoresis with beta-mercaptoethanol. This closely corresponds with a molecular weight of 40,400 estimated by using calculate physical constants in the Svedberg equation. The S20,w was 3.6 to 3.7 as determined from ultracentrifuge and sucrose density gradient data. The Stokes radius was found to be 2.5 +/- 0.2 nm and 2.75 +/- 0.15 nm by two different methods. The diffusion constant D20,w is (7.8 +/- 10(-7) +/- 0.45 X 10(-7) cm2/s). The molecule is nearly spherical as indicated by a frictional ratio f/fo = 1.14. The alpha-helical content was estimated from circular dichroism data to be 5% and did not change in the presence of added substrates, products, and some enzyme inhibitors. Homotropic cooperative effects were observed as shown by the concave downward curvature of the reciprocal plots.